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ABOUT THE SELDEN PATENT 


That a matter of greater importance 
than any which has yet appeared, to a 
very large part of the motor-vehicle in- 
dustry, should have been given publicity 
by The Motor Age, alone, of the several 
journals devoted to the trade, speaks vol- 
umes for its enterprise. 

That this exclusive information should 
have been handled in such thorough 
fashion indicates that the value of the 
news was fully appreciated, 

As is often the case, where attention 
is suddenly called to an important pat- 
ent, the patent office supply was ex- 


hausted—possibly by design—and, had it 
not been for the publication of the com- 
plete Selden specification in The Motor 
Age, there would have been no means by 
which interested firms could have ob- 
tained an idea of what the patent was. 
Copies of the paper containing this spe- 
cification can be had at either the New 
York or Chicago office. It will be inter- 
esting to see what excuses the other pub- 
lications make for being completely 
“scooped” in a matter as important as 
this. 

There is not a great deal in the way of 
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further developments in the matter. A 
letter from the patentee, George B. Sel- 
don, shows, by the letter head on which 
it is written, that he isa patent attorney, 
a fact which doubtless accounts for the 
long period Dbetween the filing of the ap- 
plication and the granting of the patent. 
Its granting was doubtless purposely de- 
layed. : 

Mr. Selden’s letter reads as follows: 


Editor The Motor Age:— 

Your patent expert apparently over- 
looked the endorsement of my patent by 
the Commissioner of Patents in his An- 
nual Report for i896, in which he said: 
“Selden, in 1895, received a patent No- 
vember 5, No. 549,160, which may be 
considered the pioneer invention in the 
application of the compression gas en- 
gine to road or horseless carriage use.” 
(Official Gazette, May 12, 1896, page 1017.) 

Yours respectfully, 

GEO. B. SELDEN. 


Expressions from a number of manu- 
facturers of gasolene motors and vehicles 
show that there is a general disposition 
to form a protective association, on the 
lines indicated by The Motor Age last 
week. The following will serve as a 
sample of the general feeling: 


Editor The Motor Age:— 

We wish to congratulate you on your 
expressions in The Motor Age, issue of 
June 14, on the Selden patent No. 549,- 
160. We feel as you do fin this matter 
and earnestly trust that you will take up 
this matter as you did the Bicycle Trades 
Protective Association. We assure you 
that you will have our hearty co-opera- 
tion, as we feel that the action of the 
Columbia & Electric Vehicle Co. is an 
imposition of the first water. 

Faithfully yours, 

THE QUICK MFG. CO., 
BH. M. Rodrock, Treas. 


The following letter from Rudolph M. 
Hunter, a Philadelphia expert and coun- 
sellor in patent causes, and himself the 
originator of a large number of valuable 
patents—among the users of which are 
the General Electric Co. and its subsi- 
diary companies, the American Bell Tele- 
phone Co., the Westinghouse Electric & 
Mfg. Co., the Aeolean Organ & Music Co., 
the General Electric & Automobile Co. 
and the Tractor Truck Automobile Co.— 
is of particular value at the present time, 
analyzing, as it does, the Selden patent 


claims, showing the possibilities of a suc- 
cessful defense and the dangers of fail- 
ure to take prompt and concerted action: 


Editor The Motor Age:— 

Your publishing of the Selden patent 
No. 549,160 complete, together with the 
criticisms relative to it, is timely, for 
while this matter has been brewing some 
time, it was hardly credited, and but few 
knew of the intention of the Columbia & 
Electric Vehicle Co. to attempt to con- 


_trol the field of gasolene automobiles un- 


der the Selden patent. Your suggestion 
that the defense of any suit under this 
patent should be carried on in the joint 
interests of those who would be affected 
by an adverse decision is sound common 
sense and the only safe manner of deal. 
ing with the question, because the time 
to nip such a colossal and far fetched at- 
tempt is at its incipiency and before any 
unwarranted decision of the courts, based 
upon a meagre showing of the ample de- 
fense available, is secured. As one who 
has followed the automobile art closely 
and been identified intimately in the 
patent situation upon the same for a 
great many years past, I am prepared to 
assert that the aspirations of the Colum- 
bia & Electric Vehicle Co, to the monop- 
oly of the gasolene vehicle by virtue of 
the Selden patent are absurd and wholly 
untenable. My long experience in patent 
litigation, and especially my attention to 
motor vehicles, leads me to say that the 
Selden patent upon its face is a greatly 
more limited patent than it appears to 
be. There is not a single claim in the 
patent which could be sustained for a 
legal construction which would act to 
give the owners of the patent a monop- 
oly. If the claims are constructed in any 
manner generically sufficient to control 
the industry, they will be anticipated by 
many patents not hinted at in its specifi- 
eation or file wrapper. That Selden was 
not the first to propose the use of a 
gasolene engine as the motor for a wagon 
is acknowledged in the patent itself, and 
the idea that there is some inherent nov- 
elty in the combination of such a specific 
motor with the rest of the elements is 
too preposterous to merit serious con- 
sideration. It is a fact that automobiles 
have been describec prior to the date 
(1879) of the filing of the Selden patent, 
showing the reciprocating motor and 
“having a rotating shaft connected with 
and arranged to run faster than the pro- 
pelling wheels, and intermediate clutch 
or disconnecting device” for connecting 
or disconnecting the engine shaft with 
the driven wheel. They show further the 
running gear in which the steering is 
performed by a rack and gear control of 
the fifth wheel structure in which the 
wheels are journaled. The arrangement 
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of the engine, the vessel to contain the 
fluid for generating its motive force, the 
rapidly driven engine shaft, the slower 
driven wheels and axle, the speed reduc- 
ing gearing between the motor shaft and 
axle, and the clutch or disconnecting de- 
vice to connect or disconnect the engine 
shaft with the axle to allow it to rotate 
without propelling, combined with and 
placed on the truck and the truck swiv- 
eled on the vehicle body by a large fifth 
wheel which is provided with rack and 
gear steering means controllable by 
hand, is old in the prior art. This being 
so, where does the Selden invention come 
in, either generically or specifically? The 
incorporation of the liquid fuel recepta- 
cle into the claims will not add to its 
validity or strength, but is most damag- 
ing to the preposterous contentions of 
the owners of the patent, as it is positive 
evidence of the restricted character of 
the claims. The same is true of the only 
mode of reversing the vehicle shown, 
which requires the motor, wheels and 
axle to be bodily turned around. These 
facts will cast a little light upon the 
language found in the first part of claim 
1, the claim particularly relied upon for 
the monopoly, to-wit: ‘Provided with 
suitable running gear including a pro- 
pelling wheel and steering mechanism.” 
Analyzed, it simply means a running 
gear connected to the body by the fifth 
wheel so that it can be revolved about its 
king-bolt and having one (or two, if you 
wish) propelling wheel, the engine and 
gasolene tank moving with the axle and 
fifth wheel. That is as broad as any rea- 
sonable construction can be put upon it, 
and I do not admit that it is even clothed 
with any novelty when so limited for 
the reasons stated above as to the prior 
art. There are numerous patents ante- 
rior to the available date of Selden which 
would so narrow and restrict the possi- 
ble scope of his patent to save it from in- 
validity that it would be difficult to find 
its applicability to the general types of 
gasolene vehicles which are in use. There 
are a number of defenses to the Selden 
patent. As some of your readers may 
think I am perhaps too sanguine, I would 
only ask them to bear in mind that as 
my own patents relating to motor vehi- 
cles are upward of two hundred, I have 
during the last twenty years had much 
occasion to give this matter some serious 
thought. I am not mistaken in my views 
thus briefly expressed above. 

As the attorneys of the Columbia & 
Electric Vehicle Co, are the attorneys of 
the General Electric Co. and stand with 
the best legal talent in the country, too 
much caution cannot be exercised to 
guard against allowing them to secure 
for their clients an unreasonable decis- 
ion for want of proper defense. 


Frequently the course pursued its to 
bring suit against a manufacturer who 
cannot or who is not interested suffi- 
ciently to make a strong defense. The 
court, “educated” (2?) by the specious and 
ingenious arguments of counsel for the 
complainant, is unintentionally led into 
giving a decision wholly inconsistent 
with the real facts as to the art, which 
places in the hands of the complainant a 
strong weapon to thereafter use in ap- 
plying for § preliminary injunctions 
against the stronger manufacturers with 
a view of throttling all competition. If 
the manufacturers of gasolene vehicles 
are wise they will array themselves as a 
unit against any such attempt upon their 
rights. 

For the satisfaction of your readers I 
may say that preparations are now being 
made with a view of bringing several 
suits against the Columbia & Electric 
Vehicle Co. and its licensees for whole- 
sale infringement, and any attempt on 
their part to monopolize the automobile 
art may be a “boomerang” which they 
may not easily forget. 

R. M. HUNTER, M. E., E. E. 

Philadelphia, June 18. 


FROM NEW YORK 


New York, June 18.—No further par- 
ticulars of the proposed infringement 
suit to be brought at once by the Colum- 
bia & Electric Vehicle Co. against all 
makers of gasolene vehicles on the Sel- 
den patent have been secured since the 
first exclusive announcement of the fact 
in Motor Age last week. 

Frederick Betts, of counsel for the Co- 
lumbia people, was out of town Satur- 
day and too busy to see your correspon- 


dent today, and no one in his office could 
or would give any information as to 
whether the papers had yet been served 
or just who the defendants would be. 

William A, Redding, another of the 
counsel, who told the Motor Age repre- 
sentative that the suit would be begun 
before he left for Europe on July 27, was 
out of town, not to return until the end 
of the week. 

Motor Age’s exclusive story of the com- 
ing big foundation patent suit created a 
sengation in automobile circles, and 
among gasolene vehicle makers there was 
a unanimous opinion that the safest and 
surest way for defense was the forma- 
tion of an association of gasolene vehicle 
makers on the lines of the Cycle Trades 


ons 


Note Seta alee alain Spies Dien 


te) rails 


ee eee 


Bi ie. ik PEROT At 


. 
a neo eelte an eiee 











452 THE MOTOR AGE 


Protective Association in its fight against 
the cycle trust in the bottom bracket 
litigation, as suggested by Motor Age. 


IS THIS PART OF THE MOVE? 

New York, June 18.—The stockholders 
of the Columbia Electric Vehicle Co., 
meeting at Trenton, N. J., on June 20 to 
ratify the proposition to increase the 
capital stock of $12,000,000 to $18,000,000 


and purchase the other half of the stock 
of the Columbia Electric Vehicle Co., 
which is practically the property of Col. 
Albert A. Pope. ‘The General Carriage 
Co. does not figure at all in the proposed 
purchase, as has been reported. 

“No, this is not a trust yet,” said Sec- 
retary Tepee to The Motor Age repre- 
sentative. “We may make a trust of it 
some day, but not just yet.” 


THE GORDON-BENNETT CUP RACE 


It is over. 
Charron won the race. 
France retains the challenge cup. 


The one American competitor made a — 


plucky and creditable showing. 

As was generally expected, the Gor- 
don-Bennett challenge cup, the massive 
silver trophy offered by the enthusias- 
tic American chauffeur and proprietor of 
the New York Herald, with its Paris 
edition, was won by a Frenchman and 
will be held by the Automobile Club of 
France until a challenge is issued by the 
representaive club of some other country, 
the cup again raced for and won by the 
representative of some other country. 

Considerable uncertainty as to the 
date that the race was to be run was 
caused by the “war on automobiles” that 
was recently inaugurated by the French 
officials, as it was a question whether or 
not a permit could be obtained for the 
holding of the race over the Paris-Lyons 
course, a distance of 351 miles. The per- 
mit was finally obtained, however, and 
warning was given, all along the course 
of the race, for citizens to use proper pre- 
eaution in avoiding the racers. Big 
posters adorned the walls in all thickly 
settled localities, giving such warning, 
and the gendarmes were out in force all 
along the route. 

Entries had been received from 
France, America, Belgium and Germany, 
and each country had a representative 
to look after the interests of the club 
representing his country. Germany was 


represented by Count Sierstorpff, France 
by Comte Chasseloup-Loubat, America 
by Mr. Dinsmore, and Belgium by Mons. 
Ruys Orban. Considerable friction was 
aroused by the German and Belgian rep- 
resentatives, who claimed that the time 
of preparation for the race had not been 
sufficient and demanded a delay ofa 
week or so. The French and American 
representatives objected to this and the 
postponement was not, accordingly, al- 
lowed. 

Those who finally started in the race 
were Charron, Rene de Knyff and Girar- 
dot, representing France; Jenatzy, rep- 
resenting Belgium, and Alexander Win- 
ton, representing America, the German, 
competitor withdrawing at the last mo- 
ment. 

The victory was obtained by Charron, 
the winner of the Paris-Amsterdam race 
two years ago and the Paris-Bordeaux 
race in 1899. The following details are 
from the New York Herald: 

Le Velo points out that this race 
proves that an automobile can beat the 
Paris-Lyons express, for though the time 
of the express is less than that taken 
by Charron to-day, the distance covered 
by the train is much shorter. The itin- 
erary followed in the race is longer than 
the direct road, it having been necessary 
to lengthen the route in order to make it 
above 550 kilometers (341.5 miles), as 
required by the conditions of the race. 

The Paris-Lyons express takes nine 
hours, all but seven minutes, and the 
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distance is 512 meters (318 miles) be- 
tween the two stations. 

Charron took nine hours and nine 
minutes to do 566 kilometers (351 miles), 
but at the rate of 61 kilometers 857 me- 
ters, Charron’s average speed, the train 
would do the 512 miles in eight hours 
and sixteen minutes. , 

Seldom has a race been marked by so 
many surprises, both at the start and 
during its progress, 





Despite the early hour quite two hun- 
dred people were present, many of whom 
had come on automobiles and bicycles 
a long distance. 

The scene was very picturesque in the 
semi-obscurity. Men were carrying lan- 
terns and giving the finishing touches to 
the racers, while the spectators scrutin- 
ized the rival machines. 

Jenatzy did not enter with the machine 
that had been made specially for the cup 





CHARRON IN HIS RACING CAR. 


Contrary to expectation, the Belgian 
contingent was represented in the per- 
son of M. Jenatzy, whereas the German 
competitor at the last moment decided 
to withdraw. , 

During the race itself Rene de Knyff 
became stranded, Girardot met with an 
accident, and Winton had a breakdown. 

The signal to start was given at a 
quarter past three o’clock in the morn- 
ing, on the Versailles road, at the en- 
trance of the Parc de Saint Cloud, just 
above the Montretout level crossing. 


race, as it was not ready, and some com- 
plaint was made against the tires of his 
improved racer because they proved to 
be of French make, 

Engen, the German competitor, de- 
clared that he would not start, because 
the tires of his machine were not ready. 

At the same time he protested against 
the short time allowed to prepare for 
the race. 

This protest was indorsed by Jenatzy. 

Comte de Chasseloup-Laubat, who ap- 
peared to be the only representative of 
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the organizing committee, acted as 
starter. 

M. Edouard de Perrodil’s chronometer 
marked 3:14 a. m. when the signal was 
given. 

Instantly there was a terrific snorting 
and the racers’ started at their best 
speed, going up the sharp incline which 
follows the tunnel at a rate of sixty kilo- 
meters (37% miles) an hour. 

Rene de Knyff and Girardot led, fol- 
lowed by Charron, Jenatzy and Winton. 

In a few seconds they were out of 
sight. 

Le Velo publishes the telegrams which 
its correspondent posted along the route. 

At the Picardie gate, entering Ver- 
sailles, the times were: 

Girardot, 3 hours, 23 minutes. 

Jenatzy, 3 hours, 23 minutes, 2 seconds. 

Charron, 3 hours, 24 minutes. 

Winton, 3 hours, 24 minutes, 1 second. 

Rene de Knyff, 3 hours, 24 minutes 2 
seconds. 

At the Buc gate, leaving Versailles, 
the times were: 

Girardot, 3:26:00. 

Jenatzy, 3:26:02. 

Charron, 3:26:30. 

Rene de Knyff, 3:27:00. 

Winton, 3:27:04. 

At Limours, a distance of thirty kilo- 
meters (18.6 miles), the times were: 

Girardot, 3:49:15. 

Charron, 3:52:00. 

Rene de Knyff, 3:53:30. 

Winton, 3:59:00. 

Jenatzy, 4:29:00. : 

Levegh, the unofficial competitor, who 
had started in front of the regular con- 
tingent, was noted passing Lemours at 
a rate of 100 kilometers (62 miles) an 
hour. 

Comte Chasseloup-Laubat passed four 
hours and fifteen minutes after the start, 
taking a short cut to rejoin the racers. 

At Chateudon, 125 kilometers (95.6 
miles), the following times were noted: 

Levegh, 4:32:00. 

Charron, 5:40:55. 

Girardot, 5:41:44. 

Jenatzy, 5:51:56. 

Winton, 6:28:50. 

Mr. Winton went by with a bent 


wheel in front and one of his rear tires 
punctured. 

At Les Ormes, 154 kilometers (95.6 
miles), the times taken were: 

Girardot, 5:49:00. 

Charron, 5:55:00. 

Rene de Knyff, 6:41:00. 

Jenatzy, 6:46:00. 

From Orleans the correspondent of Le 
Velo telegraphed that the utmost un- 
certainty prevailed as to the course 
which the competitors would take in 
passing through the city, and it was only 
by a lucky accident that he was able to 
catch sight of them. 


Girardot arrived in five hours and 
53 minutes, and Charron reached the 
same point in six hours and ten minutes, 
slowing up to show his rear axle, which 
had been bent in crossing a gutter three 
Kilometers away, but nevertheless de- 
termined to persevere. 

Rene de Knyff turned up in six hours 
and forty-nine minutes at a walking 
pace. His fourth speed having been 
broken shortly after leaving Chartres, he 
withdrew. 

Three minutes later Jenatzy came up 
with several punctures and two broken 
fuses, but still determined to go on. 

On leaving Orleans Girardot broke a 
rear wheel against the curbstone in try- 
ing to avoid a frightened horse. The 
damage was hastily repaired at a neigh- 
boring blacksmith shop and Girardot re- 
sumed the race at five minutes to eight 
o’clock, thus losing more than an hour. 

Mr. Winton reached Orleans at half- 
past eight o’clock. One of his front 
wheels was buckled and his rear left 
tire punctured. It was not expected that 
he would continue. 

Levegh had passed Orleans at a tre- 
mendous gait at twenty-five minutes 
after five o’clock, 

Reports from Gien, 236 kilometers 
(146.5 miles) timed: 

Charron at quarter past seven. 

Jenatzy, twenty-eight minutes past 
eight. 

Girardot, a quarter of nine. 

At twenty-five minutes past eleven 
o’clock Rene de Knyff abandoned the 
race at this point and returned to Paris, 











with M. Krebs and Comte de Chasseloup- 
Laubat. 

Nevers, 322 kilometers (200 miles) was 
passed by Charron at eighteen minutes 
of nine. Girardot came in at ten min- 
utes past ten. 

Charron was still leading at Moulins, 
376. kilometers (233% miles), where he 
arrived at 9:28, going at full speed and 
running over a dog. He stopped there 
for supplies. 

Girardot arrived at 11:04. 

At La Palisse, 427 kilometers 
miles), Charron passed at 10:09, 
lowed by Girardot at 11:44. 

This being market day, there was 
quite a crowd to watch the race. 

At Ronne, 476 kilometers (286% miles), 
Charron passed at 11:03. 

Girardot reached there at 11:41. 

Telegraphing from Lyons, Le Velo’s 
correspondent announces the receipt of 
a telegram from Mr. Winton, then at 
Orleans, declaring his intention to with- 
draw from the race and return to Paris. 
Mr. Winton’s return was, however, 
postponed till he could get a new tire. 

M. Jenatzy, who was traveling at 
lightning speed at an early stage of the 
race, burst his front tires at Chevreuse. 

The finish of the international auto- 
mobile race was placed at the Restau- 
rant des Delices de la Demi Lune, which 
is a hostelry some ten kilometers out of 
Lyons. — 

Thither proceeded a perfect swarm of 
chauffeurs to welcome the victor. 

Charron arrived very much exhausted. 
Another accident to his machine had oc- 
curred twelve kilometers (7144 miles) be- 
fore the finish. This time it was his 
pump that had been broken by a dog. 

Over the festive board Charron told 
the story of his exploits while the com- 
pany was discussing the dessert. 

At two o’clock Girardot arrived, and 
the official times at Lyons are as-follows: 

1. Charron, 9:09:49. 

2. Girardot, 10:30:28. 

In the evening the Automobile Bi- 
cycle Club of Lyons entertained the two 
successful chauffeurs. 

The difficulty which the American 
automobilist experienced in the contest 
was that his machine skidded in going 
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round a corner and bumped into an 
embankment. The effect of this was that 
although the wheels were left intact, 
the steering head, made of forged steel, 
bent to an angle of forty-five degrees, 
and yet Mr. Winton continued the race. 

It was only when one of the tires of 
his rear wheel collapsed that the Amer- 
ican automobilist was forced to abandon 


the race, 

“The machine,” said Mr. Shanks, his 
companion, “developed twenty-three 
horsepower. It weighed 1,450 pounds. 


It had too much power and was too light 
to successfully compete with the high 
speed French machines, 

“But the fact was demonstrated beyond 
question that the single cylinder motor, 
our peculiar type, is practical and does 
not limit the power to the minimum de- 
gree, as is the case with other machines 
which have been constructed with single 
cylinders.” 

Charron said: 

“Future races of this kind must be 
made much shorter. It is impossible to 
race at the high speed attained at the 
recent contest without risking one’s life. 

“If this kind of thing continues the 
result will be that some day there will 
be for each competing automobile two 
chauffeurs less in the world. 

‘“‘Now, the Course du Trefle is much 
more reasonable in this respect. 

“I left my automobile to be brought 
back to Paris by train. Girardot, how- 
ever, is returning to Paris on his racing 
machine. 

“My automobile requires some adjust- 
ment. You remember that near Orleans 
I ran over a dog. The animal’s body be- 
came entangled in the wheels and 
springs and caused my automobile to 
bound along in a rather strange fashion. 
I was going at the rate of ninety kilo- 
meters an hour (nearly fifty-six miles). 

“Had De Knyff been able to continue, 
I should have been very much inclined 
to give up the contest. The springs of 
my automobile were started, and the 
pump was carried away by the accident 
which I have described. 

“The speed obtained was perhaps the 
best that I have ever Officially accomp- 
lished, the maximum being at a rate 
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of about 100 kilometers (sixty-two miles) 
an hour. This was just before entering 
Lyons, but I am prepared to bet that I 
can do the distance betyeen Paris and 
Lyons in about eight hours, providing 
I take the direct route. 

“The road was, taking it as a whole, 
not bad, but after leaving La Palisse it 
was impossible to make more than forty- 
eight kilometers (thirty miles) an hour. 
This was due to the sharp turnings and 
gradients. 

“The race proves that the Panhard & 
Levassor machines must be pretty solid 
to stand the wear and tear of such a 
speed on such a road. 


“The race also shows that the higher 
the speed the more frequent the acci- 
dents,.and hence the fewer to arrive at 
the winning post.” 

In regard to Levegh’s trip, Charron 
remarked that it was an easy matter.to 
race when not entered officially,. since 
failure to win did not entail criticism. 

As to Jenatzy’s performance, Charron 
was rather sarcastic. So far as the ma- 
chine was concerned, it was not a ma- 
chine selected at a late hour, as was re- 
ported, but one originally intended for 
the race. 

Charron values the automobile in 
which he won at 75,000 francs ($15,000). 














THE B. G. S. 


The French Electric Vehicle Which Recently Made the Record Run of 262 Kilometers on One Charge of the 
Batteries, at the Customs Depot on the Belgian Frontier. 

















TO AND FROM EDITOR AND READER 


WANTS MANY-SEATED VEHICLE 


Editor The Motor Age:— 

Will you give me the address of some 
manufacturer who makes gasolene car- 
riages that will seat from ten to twelve 
persons?—J. E. Ellis, First, 110 Pleas- 
ant Street, Claremont, N. H. 

The Hasbrouck Motor Co., of 66 Broad 
Street, New York City, is the only com- 
pany which, so far as the editor knows, 
has yet turned its attention to this class 
of vehicles. It has.—Ed. 


a 


WANTS TRICYCLE FRAMES 


Editor The Motor Age:— 

Can you tell me whether there is a 
company furnishing tricycle frames for 
motor tricycles? I have noticed, in your 
journal, several advertisements of frame 
builders furnishing complete running 
gears for four wheelers, but, up to the 
present time, I have not noticed the an- 
nouncement of any tricycle frame build- 
ers. I believe there will be a demand 
for the parts which go to the make-up 
of motor-tricycles, but there seems to 
be but little interest taken in the tricycle 
or quadricycle branch of the horseless 
carriage industry, up to the _ present 
time, in this country.—W. N. Whitely, 


Jr., care Whitely Machine Co., Spring- 
field, Ohio. 

There is no company in this country 
furnishing the frames for tricycles or 
quadricycles. The Waltham Mfg. Co. of 
Waltham, Mass., manufacture the com- 
plete tricycles and quadricycles, and 
the Canda Mfg. Co. of Cartaret, N. 
J., complete quadricycles. The parts 
might be secured from one of these 
companies, although it is doubtful. 
In England, the Eadie Mfg. .Co. of 
Redditch, make a specialty of furnish- 
ing tricycle and quadricycle parts, in- 
cluding frames fitted with differential 
gears, with or without wheels and tires. 
It is true that the tricycle and quadricy- 
cle branch of the horseless vehicle in- 
dustry has received comparatively lit- 
tle attention up to the present time. It 
does not follow, however, that this will 
always be so. Indeed, the situation is 
sure to alter. In France, the home of 
the automobile, the proportion of moto- 
cycles to all other horseless vehicles is 
more than five to two—more than sev- 
enty per cent of the total. 

Anyone who has experienced the de- 
lights of ‘motocycle riding, its inde- 
pendence and exhilaration, and who con- 
siders the lower price of the motocycle, 





NOTE—To make clear the functions of 
this department of the Motor Age which 
has become a fixture, under the above cap- 
tion, the editor begs to state that all sub- 
scribers of the paper are at full liberty to 
take advantage of it to ask any and all 
questions pertinent to the scope of the pa- 
per, which questions he will answer to the 
best of his ability, either in print or by per- 
sonal letter—the former when the questions 
are of such a character that they or their 
answers may prove interesting to the gener- 
al reader, and the latter when such is not 
the case. 

Communications of a character generally 
interesting are also welcome. 

Correspondents are requested, however, to 
make their communications as short and to 
the point as possible. It is not necessary 


for them to eulogize the Motor Age or to 
flatter the editor in order to secure answers 
to questions or the publication of interest- 
ing letters. The well known modesty of the 
editor would prohibit the publication of such 
parts of the letters, in any event. 

To receive attention correspondents must 
sign their names and addresses, which, how- 
ever, will be omitted from published letters, 
if the correspondent so requests. It is the 
editor’s desire, however, to make this a 
department in which readers of the Motor 
Age will feel glad to come before the mo- 
tor-vehicle public without concealment. 

The editor will be grateful for the correc- 
tion of any mistakes that may creep in, as 
well as for suggestions from readers, wheth- 
er pertinent to this department or other por- 
tions of the paper.—Ed. 
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will appreciate the fact that there is 
ample reason for this proportion. It is 
merely a question of time and education 
of the public, before the motocycle will 
assume widespread popularity and the 
motocycle industry huge proportions in 
America. Those firms who appreciate 
these facts and gain a secure footing in 
the business in the early days will be 
the ones to benefit by it.—Ed. 


st 


ASKS A CORRECTION 
Editor The Motor Age:— 

On page 414 of your issue of June 7, 
you say that the Sherer-Crooks team 
won the five-mile motor race at Walt- 
ham, Mass., using an Aster motor. This 
is not so. Crooks and Sherer used a De 
Dion motor and defeated the nearest 
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competitor, who had an Aster, by half 
a mile, and it might have been a mile, 
if they had so desired.—Paris Automo- 
bile Store, 


Fa 


GASOLENE VEHICLES FOR COMMERCIAL WORK 
Editor The Motor Age:— 

Will you give me the names of sev- 
eral reliable manufacturers of gasolene 
motor-vehicles? I am planning to have 
some gasolene automobiles built for 
commercial purposes.—J. S. Calfee, care 
Citizens’ Bank of Windsor, Windsor, Mo. 


It is hard to give advice as to makers 
who are in a position to turn out the 
vehicles to the best advantage without 
more explicit information as to the work 
they must do.—Ed. 


THE MOTOR-VEHICLE FOR HEAVY DUTY 


The following is an abstract of a pa- 
per read at the Cincinnati meeting (May, 
1900) of the American Society of Mechan- 
ical Engineers, by Arthur Herschmann, 
of New York, the mechanical engineer of 
the Adams Express Co., who have expe- 
rimented considerably with motor ex- 
press wagons: 

It can be easily proven that the prog- 
ress of civilization made by all nations 
has been closely interwoven with the 
progress of transportation. In olden 
days men were well satisfied to live, 
grow, and end their days wherever des- 
tiny planted them. There they estab- 
lished themselves, contented with the 
pursuits of life which were within easy 
reach, looking to Nature for their main- 
tenance, and buying and trading with 
their immediate neighbors, and within 
narrow bounds. It would be outside the 
scope of this paper to discuss whether 
life was then less comfortable than it is 
today, and whether the few commodities 
then obtainable were insufficient to make 
existence enjoyable. 

At the present day our needs are con- 


siderable, varied, and ever increasing. It 
is no exaggeration to state that many 
a person’s happiness is marred for a 
good many hours if an express package 
containing personal goods coming from 
a great distance should not arrive on 
the hour, 

We all know how an improvement in 
the facilities for rapid passenger transit 
shifts the centers of districts where peo- 
ple congregate to manufacture, and the 
districts where they gather to live. 
Towns prosper or decay according to 
transportation facilities, and the value 
of real estate is seriously affected by 
them. 

The manufacturer and the farmer 
know what it means to buy and sell 
where the opportunity is greatest, and 
how important the item of a quick, safe, 
and economical transportation of their 
goods has become at the present day, 
when the fluctuations in the value of 
raw material have become an ever in- 
creasing factor in the cost of the finished 
product. 

Before the advent of the railroad over- 


















land transportation was limited to the 
public highways. Washington maintain- 
ed that the future prosperity of the coun- 
try would depend on more horses and 
national roads, and it can be well said 
that his prediction has been fulfilled if 
we only substitute for the word “horse” 
the words “‘motive power.” When, long 
after Washington’s days, the locomotive 
appeared, the prevailing idea was that 
there would be little further use for 
horses and that all traffic would soon be 
handled by steam roads. It was differ- 
ent, The fact became apparent that traf- 
fic begets traffic, and that the increased 
opportunity which the railroad presented 
stimulated local enterprise and necessi- 
tated the employment of more horses 
and wagons to ply to and from railroad 
stations. It can be safely stated that the 
amount of merchandise hauled by horses 
on our streets and over short distances 
is as great in the aggregate as that car- 
ried by the railroads over Iong distances. 
The advent of the bicycle and of the 
electric trolley car characterized similar 
periods of apprehension on similar lines, 
and yet statistics show that the number 
of horses in use has so far been little af- 
fected. However, it bids fair that with 
the advent of the moter carriage this 
increase may now be checked, to give 
way gradually to a diminution in the 
number of horses used. Some enthusiasts 
have already predicted that it will be 
only a few years before there will be no 
horses on the streets. This sanguinism 
is not justified. However, while the 
horse will continue to remain man’s best 
friend among the brute creatures as a 
saddle horse, and will probably never be 
wholly substituted in the propulsion of 
fancy carriages, there can be little doubt 
that the motor freight vehicle has come 
to stay and will eventually supersede the 
horse as a beast of burden. It will evi- 
dently be a question of some time and 
evolution before it will become a uni- 
versal institution and of the greatest im- 
portance to transportation interests. 
The motor wagon presents a problem 
which should admit of no prejudice. It 
is a case free from sentiment, and mere- 
ly influenced by economic considerations. 
The elements constituting in principle a 
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successful motor-vehicle were known 
and experimented with by enterprising 
engineers some eighty years ago. The 
reasons why those experiments did not 
lead to results are not far to seek. It 
was then the time of railroad develop- 
ment, and the new competition from the 
railroad did not encourage costly experi- 
ments in a competitive line. Further- 
more, the machinery used in the motor 
carriages was in a crude and undevel- 
oped state. The revival of the movement, 
which may be said to have begun not 
more than ten years ago, has met with a 
great deal of indifference and prejudice. 
It has been contended that these wagons 
would frighten the horses, while we can 
say today that most horses soon become 
accustomed to the peculiarities of their 
new competitor. Most of this opposition 
has come from prejudiced quarters; 
many of the opinions have been volun- 
teered by persons who had never ridden 
in a motor carriage, and whose remarks 
were intended for consumption by the 
home circle. The advantages ‘of any 
kind of self-propelled vehicles are patent 
to any one who stops to give the matter 
unbiased thought. One has only to think 
how quickly a motor wagon with its re- 
duced length can thread its way through 
crowded thoroughfares, and how it thus 
saves road space which is at present oc- 
cupied and made dangerous by the often- 
times erratic horse. 

The smell caused by the worst of the 
present day vehicles is not as bad as the 
smell emanating from horses with which 
we have to put up in hot weather. 

It may be contended that the heavier 
weights supported by the largest types of 
motor wagons wiil damage the roads, but 
this can be proven to be a fallacy since 
even if such damage did occur it would 
be more than outbalanced by the pound- 
ing and tearing action of the _ horses’ 
hoofs. 

One of the necessities for the success- 
ful running of motor-vehicles, for some 
time to come, will be a good road sur- 
face, and those responsible for the main- 
tenance of public roads could well afford 
to encourage the new movement, seeing 
that by the use of motor wagons a con- 
siderable saving will be effected in the 
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matter of street cleaning, let alone the 
improvements in the hygienic condition 
of the roads. 

The matter of safety has often been 
doubted, and, while we will consider it 
later when studying the characteristics 
of different systems of motor wagons, it 
may here be said that statistics have al- 
ready shown the new vehicle to be far 
safer from accidents than the horse 
drawn vehicle. 

At times the horse will stop of its own 
sweet will, and refuse to budge, but, in 
case of emergency, using his best efforts 
he could seldom pull up from full speed 
inside of less than thirty yards. It neces- 
sarily takes time to communicate the 
driver’s will to the horses’ brain, and 
from there to the horses’ muscles. A mo- 
tor wagon, on the other hand, can be 
quickly stopped, as powerful brakes are 
within easy reach of the driver, whose 
intelligence alone is challenged in case 
of emergency. In addition, the driver 
of the motor: wagon will have a clear 
view of the road ahead without being 
perched high in the air. It is very diffi- 
cult to avoid an accident with a horse- 
driven wagon should the pole chain 
break, and it is naturally most likely to 
break when it is most wanted, i. e., when 
suddenly pulling up. 

There is another important item which 
is strongly in favor of the motor wagon 
as compared with the use of horses. 
Horses are dependent on the weather. 
Flies molest them in summer time, and 
the driver is often led to believe they 
are sick or tired, and will naturally 
slacken up for fear of straining them. 
Climbing a steep hill he will often get off 
the wagon to save his horses, and it is 
evident that all this interferes with 
economical transportation. 

We have briefly touched upon the mat- 
ter of brakes, and this really is the nu- 
cleus of the speed question. We need 
only consider the speed of modern rail- 
way trains and ask ourselves whether 


such a speed could be safely maintained 
without the use of air brakes to approach 
the: speed question of motor wagons, It 
isan ¢dasy matter to provide for powerful 
“brakes:ion a motor wagon, and the pro- 
‘Mpelting-motor lends itself in many cases 
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as a very powerfui second brake. We 
have found that a load of three tons on 
a motor wagon, running at a speed of 
eight miles, could be pulled up in eight 
yards, a performance which could never 
be obtained with horses. It may have 
escaped the notice of the onlooker that 
when we speak of an eight-mile gait with 
horses it should be asked, how long can 
they keep it up, and then it should be 
considered that it would probably only 
approximate a five-mile gait of a motor 
wagon, which latter never gets tired, 
runs evenly, and is ready to do work as 
long as we provide fuel, and, further, is 
satisfied to remain where we leave it 
when put out of commission. The latter 
consideration is an economic advantage 
not to be overlooked in the operation of 
motor wagons. 

Taking up the different propelling 
agencies which have been experimented 
with so far, we find that almost every 
known motive power has_ been tried. 
Steam was employed as early as 1820, 
and such wagons were built by the 
world-renowned Ericsson and Tangyes in 
England, and even James Watt is said 
to have constructed a steam carriage. 
With the low steam pressures then avail- 
able, poor roads, and difficulties with un- 
reliable material and workmanship, it is 
not surprising that the matter was al- 
lowed to drop. The next . experiments 
were in the line of oil engines, followed 
by electric vehicles, compressed air, car- 
bonic acid and the revived steam car- 
riage. 

Naturally, in this country, leading the 
world in electrical subjects, expectations 
were greatest with electric vehicles. The 
electric equipment renders a_ vehicle 
clean and easy to operate. These vehi- 
cles can be made to answer the require- 
ments of running on smooth city roads: 
The suitable commutation of battery 
cells provided in these vehicles, effected, 
through interconnection of contacts on 
the “controller” affords, together with 
the series and multiple arrangement of 
the motor, some flexibility in the power 
and speed conditions'of the machine. 
There are, however, inherent disadvan- 
tages to the use'‘of. batteries, which grow 
prohibitive in‘a’motor wagon intended to 
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carry heavy weights over a long distance. 
It is common experience that on rough 
roads the punishment is more than the 
batteries can stand, and where we have 
a case of heavy loads to be carried, 
necessitating the use of steel tires, we 
can well say that at this phase of the 
evolution the battery makes the electric 
truck an impossibility. It would lead 
too far to enter minutely into the matter 
of cost of operating electric wagons, but 
it may be stated that the best traction 
cell has only a capacity of about seven 
watts per pound of its weight, and with 
this as a basis, one can soon calculate 
how much dead weight a wagon would 
have to carry to propel a big load over a 
long distance with one charge. The 
“maintenance” of batteries, apart from 
the actual cost of charging, is seldom 
spoken of, though it is perhaps the most 
serious item. 

Next to the electric wagon we saw 
the auto-truck, or, better still, heard 
about it. It was stated that compressed 
air trucks would soon be operated in 
considerable numbers. Now, while it 
cannot be denied that compressed air 
would make an ideal motive power, we 
have still to look for a complete revolu- 
tion in the construction of light storage 
tanks to render this power available for 
trucks, granting that other disadvan- 
tages inherent to the use of compressed 
air can be practically overcome. Weight 
for weight, stored electricity lends itself 
more readily to the propulsion of wag- 
ons, since it will, as it were, “keep pres- 
sure” until it becomes well nigh exhaust- 
ed, while the air pressure falls gradually 
as the air is drawn from the _ storage 
tanks. The tank weight per cubic foot 
of air is about eighty-five pounds; the 
air itself weighs eleven pounds, and at 
2,000 pounds per square inch represents 
0.27 horsepower hours. To heat the air, 
considerable weight has to be carried. 

Carbonic acid has also been proposed 
for the operation of wagons, but it suf- 
fers in common with compressed air, 
and, moreover, the raw material to be 
compressed is by no means cheap. 

It has been proposed to compress il- 
luminating gas, and use it for the propul- 
sion of gas motor-wagons. While the 
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radius of the operating district’ for such 
a vehicle would be evidently greater than 
with the other storage systems, seeing 
that about eighteen cubic feet of gas at 
normal pressure would already give one 
brake horsepower, whilst about as many 
cubic feet of air of 200 pounds pressure, 
or of carbonic acid of a high pressure 
are required. This system has, however, 
the disadvantage of seriously complicat- 
ing the mechanism. 

A great deal of experience has been 
gained with oil-motor wagons, though 
chiefly in the line ef light pleasure vehi- 
cles; and France, in which country there 
are many thousands of these vehicles 
plying, has led the world in their ex- 
ploitation. 

As regards freight vehicles, however, 
no important results have been obtained 
with the use of explosive motors. A mo- 
tor wagon, 9n account of its great weight 
and peculiarity of operation, must have 
an abundant supply of power; so great, 
in fact, as to puzzle the uninitiated ob- 
server. We find that a load which can 
be easily negotiated by one horse, calls 
for a power equipment equal to about 
fourteen horsepower on the part of a mo- 
tor wagon. While we commonly under- 
stand that one horsepower equals 33,000 
foot pounds per minute, we should con- 
sider how great the work of a horse can 
be for a short while on the race track, 
or when he becomes infuriated, and, 
with “blind staggers,’ dashes into de- 
struction. A horse, when required to 
pull a heavy load out of a difficult posi- 
tion, will not oniy jerk and lift the shaft 
so as to bring the wheels out of a rut 
and get them on a level, but will mo- 
mentarily exert power which has been, 
by means of a dynamometer, shown to 
be adequate to a performance of what we 
commonly call fourteen horsepower. 
Some people, in fact, assert that a horse 
can for an instant by far exceed the lat- 
ter figure, but we may be well contented 
to accept this as a basis of calculation 
for the supply of motive power. The 
same horse having pulled his wagon out 
of the difficult position is able to modify 
the output of his energy, propelling the 
wagon at a good rate of speed as soon as 
he reaches better ground. The “speed- 
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changing device,” which should as near- 
ly as possible emulate the peculiarity of 
the horse’s muscular system, is still the 
greatest problem with designers of oil 
wagons. The most ingenious devices 
have been already tried with a view of 
filling this gap, and with more or less 
success; they consist chiefly of such ele- 
ments as spur and bevel gears, belts, 
chains, shifting wheels, expanding pul- 
leys or combinations of some of the 
above devices with brakes and clutches. 
Even hydraulic and electric combinations 
have been unsuccessfally tried. An oil 
engine to run a motor wagon cannot well 
be designed to vary in speed, at least not 
in a wide range, and be satisfactory in 
other respects. Its construction neces- 
sitates its running at a constant speed, 
whilst the speed requirements of the 
wagon wheels, to which it is geared up, 
are ever changing. Clutch and shifting 
gear wheeis are, therefore, essential 
parts of every oil-motor wagon, and 
their operation, on account of the im- 
pact of the moving masses, often gives 
rise to serious trouble. Non-reversible, 
‘an oil engine is’ by no means a flexible 
motor. It will not start under load, and 
when it is in running condition it is very 
dependent on an even influx of its ex- 
plosive mixture, and is liable to come 
to a dead stop without warning when its 
capacity has been suddenly overtaxed. 
Anybody who may have gotten stuck 
with a motor-vehicle while ascending an 
incline will appreciate these remarks. In 
such a case it will occur to him that it is 
very difficult at the same time to release 
the brake and start the wagon ‘ahead”’ 
on slow speed. It need hardly be said 
that an oil vehicle is dependent on the 
weather, inasmuch as the action of the 
carburator is influenced by the _ at- 
mosphere. This latter idea leads to the 
subject of perfect or imperfect combus- 
tion and its attendant outward sign, 
which is an evil-smelling exhaust. The 
good behavior of large oil engines on 
heavy trucks after an extended period 
of running has not yet been satisfac- 
torily proven, and the deterioration due 
to the pounding on the frame is a serious 
drawback. The general use and hand- 
ling of large quantities cf gasoline at 
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this stage of evolution of the oil engine 
is by no means free from risk of explo- 
sion, and there is some danger of affect- 
ing perishable goods and foodstuffs by 
the odor, which would naturally perme- 
ate them, particularly while standing at 
the express company’s depot. 

Having thus described the difficulties 
with which the electric and oil wagons’ 
have to contend, we may devote our- 
selves to the steam wagon, with which, 
undoubtedly, important results have al- 
ready been obtained. Before entering 
into the technical details of the steam 
wagon, it would be well to consider the 
problem from an economic and manage- 
rial point of view, since it seems that 
with the best constructed motor wagon, 
propelled by any power, the technical 
aspects are still subservient to the com- 
mercial. We have found the steam 
wagon superior to its competitors for the 
following reasons: 

1. It has the greatest load and mile- 
age capacity, or, in other words, radius 
of action. 

2. Its operation is independent of 
charging stations, and supplies, neces- 
sary for the operation of the wagon, can 
be easily procured and taken aboard 
quickly, 

The operating expenses in tule case of 
an electric (or, in fact, of any power 
storage system) vehicle, grow to be pro- 
hibitive as soon as a certain ton mileage 
capacity is exceeded, tending to keep 
such an electric wagon small in size. 

In the case of an oil wagon such eco- 
nomic restrictions to the size do not ex- 
ist, and the objections to an oil wagon 
of large capacity are more by virtue of 
difficulties in operation. 

With steam the case is altogether dif- 
ferent. The tendency is here, to build 
a large wagon, since with a steam wagon 
the weight of the machinery to be car- 
ried does not grow even in an _ arith- 
metical ratio to the carrying capacity. 
One advantage found in the operation of 
a large steam wagon may not be appa- 
rent to the casual observer. In the case 


of the horse-drawn wagon one has to 


discriminate in loading it with goods 
which are to be delivered only on the ex- 
act route covered by the wagon, seeing 
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that the daily carrying capacity of a 
horse is limited, while in the case of a 
large steam wagon this would be less 
important, since, as will be shown later, 
the percentage of operating expense due 
to actual cost of propulsion proper is in- 
finitely smaller than in the case of trac- 
tion with animal power. 

When I submitted my first report to 
the Adams Express Co., to whom I stand 
in the relation of mechanical engineer, in 
1898, on the progress made on motor 
wagons, it was my opinion that there 
had been, up to that date, nothing con- 
structed likely to form a suitable substi- 
tute for a horse-drawn wagon but a 
steam propelled vehicle. President L. C. 
Weir then remarked, that there seemed 
to be less difficulty in constructing such 
a wagon to do the work of two horses 
than to construct a successful substitute 
for a one horse wagon, and I believe that 
the data, which I intend to give later on, 
will convince you of the correctness of 
this opinion. 

As regards the construction of steam 
propelled wagons we find that in spite 
of the fact that steam equipment has 
been known for many generations and 
wagon building has been going on for 
thousands of years, comparative success 
has only been obtained within the last 
few years. Messrs. Scotte, Serpollet and 
De Dion in France, were the first to re- 
vive the movement, but in the last few 
years more progress was made in Eng- 
land in which country the best steam 
wagons, so far, have been produced. Easy 
riding wagons have been constructed for 
many years, and boilers, steam connec- 
tions, and engines do not give much 
trouble on rock bottom foundations, but 
when we attempt to locate engine and 
boiler on a wagon which latter they have 
to drive without suffering from the 
shock of the locomotion on rough roads, 
new complications arise which are in- 
finitely more important and troublesome 
than most people believe who have de- 
voted themselves to the study of this 
subject. We find early attempts to effect 
this compromise in a steam _ vehicle 
built by the Ericssons in England in 


1830, who placed a vertical engine on the 
rear of their vehicle, and coupled it up 
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with a long, springy connecting rod to 
the front wheels, which acted as ‘driv- 
ers, thereby preventing excessive shock 
being transmitted from the wheels to the 
engine, 

Wheels in themselves are far more im- 
portant problems than is generally be- 
lieved. My opinion is, that at the pres- 
ent day no form of rubber tire will give 
satisfaction on a commercia) wagon in- 
tended to carry a net load of, say, one 
ton or more. The rubber tire is not only 
expensive, but gives poor satisfaction 
under the combined action of great 
weight and speed. Attempts have been 
made to retain the desirable features of 
a rubber tire, protecting the latter with 
a tire shield of steel, dating back as far 
as the early 70’s, but it would seem that 
such combinations are just as trouble- 
some to maintain. Steel tires, if proper- 
ly applied to stiff wooden wheels, have 
been proven to stand most severe work, 
and they afford the advantage of 
strengthening the wheels very consider- 
ably. It is my opinion, that well con- 
structed springs of ample proportions, 
are, alone, the means to lessen the shock 
to which a wagon wheel is subjected. In 
the case of dished or cored wheels, which 
I consider to be best adapted for heavy 
work, a steel tire is indispensable, since 
it binds the wheel together and pre- 
vents the spokes from being torn out 
when striking an outer obstruction. 
There is considerable divergence of opin- 
ion as to whether a comparatively nar- 
row tire or a wide tire should be used, 
whether the wheels should be small or 
large, and whether the front or hind 
wheels should be driven or _ steered. 
While it is a fact, even in the case of 
motor-propelled vehicles, that the width 
of the tires should be smaller on hard 
roads and greater on soft roads (but not 
on sandy roads or in snow), I think that 
in the case of steam wagons the total 
width of the tires in inches should be at 
least twice the number of gross tons car- 
ried when small wagons are concerned, 
say of a capacity of two tons of net 
load; this coefficient of two, to decrease 
in the case of very heavy wagons to one, 
and even under. 

The reasons why small driving wheels 
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seem to be exclusively used on motor 
wagons are mostly that it is difficult to 
design large wheels which will stand 
such severe strains as motor-wagon 
wheels are subjected to. In this case the 
spokes of the wheel not only support the 
load, as in a horse-drawn vehicle, but 
they are more or less affected by the ac- 
tion of‘the driving power, and, moreover, 
there is also a tendency to twist them. 
With the ideal wagon wheel the power 
should be applied directly where the 
wheel touches the ground. In reality we 
drive onto a spur wheel, or chain wheel, 
concentric with the wheel, but of course 
of a smaller diameter, and such an ar- 
rangement makes it desirable that the 
wheel should also be small. Another 
reason making small wheels desirable 
lies in the requirements of the wagon, 
and the workigg of a high-speed motor. 
In other respects it seems to me that a 
large driving wheel, say of four-foot di- 
ameter, will answer much better than a 
three-foot wheel, such as has been al- 
most exclusively applied to steam wag- 
ons. I consider that not only will a four- 
foot allow of a more powerful starting 
torque, but it will also save the driving 
gear, seeing that it does not sink in as 
deep as a small wheel when it passes 
over a depression in the road. 

The argument presented by advocates 
of the “front driving’ system is, that 
the wagon will steer a straighter course 
when the wheel strikes an obstruction, 
for the reason that the front wheels, in 
striking, tend to run over the obstruc- 
tion, instead of being forced aside. I 
have seen such wagons steered behind 
and in front, and my opinion is, that any 
advantage of front driving is more than 
outbalanced by the disadvantages intro- 
duced in connection with awkward loca- 
tion of the machinery. One of the early 
steam wagons was driven by all four 
wheels, and if such driving could be 
practically effected, I think it would 
prove an excellent feature of a wagon. 
There are, roughly speaking, two steer- 
ing systems used—steering with a fifth 
wheel, and, secondly, steering with pi- 
voted axle ends. It would seem that the 
fifth wheel steering arrangement is more 
adapted for heavy work, having the 
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wagon axle unbroken. In reality, this 
system cannot be as satisfactorily ap- 
plied as steering with pivoted axle ends. 
To effect the steering of heavy wagons, 
spur gearing of suitable purchase has to 
be used, or a worm and worm wheel de- 
vice. The latter seems to answer in one 
of the best designed wagons, but I do 
not consider it as desirable as steering 
by means of spur gearing, since it locks 
the gear, and besides, causes a severer 
strain on the wagon in case the front 
wheels strike an obstruction. In round- 
ing a curve, the inner wheels necessarily 
describe a smaller circle than the outer 
wheels. To make this practicable the 
steering device has to be correctly de- 
signed, and the two driving wheels have 
either to be driven by independent mo- 
tors, or have to be linked together by 
means of a compensating gear, or, as it 
is often called ‘“Jack-in-the-box.” It 
will be found that in a heavy wagon, 
particularly one using dished wheels, 
this driving and the arrangement of the 
compensating gear are rather’ trouble- 
some, and that there is still great scope 
for improvement in this connection. The 
transmission gear, forming the link be- 
tween the rear wheels and the engine, 
which is almost invariably in front of 
the driving wheels, I think can only be 
reliably effected by means of accurate 
spur wheels, immersed in an oil bath. 
With a steam wagon it is not necessary 
to use any kind of a clutch while run- 
ning, seeing that the steam engine is a 
very flexible prime mover. Nevertheless, 
I think that a speed reduction’ gear, 
which can be best provided by means of 
two sets of spur wheels of varying di- 
ameter, one set stationary, the other 
movable axially on a square shaft, forms 
a desirable adjunct to the mechanism, to 
be shifted when the wagon is at rest, so 
as to increase its traction power, and en- 
able it to negotiate any special hill, or 
extricate the wagon from a bad position. 
We cannot deny that for many years to 
come, greasy and hilly roads, or deep 
snow, will be the greatest difficulties to 
contend with. I attempted on a damp 
day, to take a load of four tons up an 
incline of about one to twenty, covered 
with Belgian blocks, and there was 
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trouble with the drivers racing. The en- 
gine was geared one to fourteen, and 
the wheels were of three-foot diameter; 
in my opinion large and heavier driv- 
ing wheels and a much lower gear would 
have taken the wagon up. With the 
slightest turn of the valve, the engine, 
without difficulty, started and on ac- 
count of the poor adhesion and the light 
machinery ran away before the inertia 
of the heavy wagon was overcome. 

The next question we have to consider 
is the boiler and engine, machinery with 
which you are all thoroughly familiar. 
Among the steam wagons built so far, 
one can notice a great variety of boiler 
designs. The desiderata of a suitable 
boiler for a motor wagon are that it 
should be of the greatest safety, of 
small proportion, quick steaming and 
economic. In addition, it should be of 
the simplest pussible construction, and 
free from joints likely to work loose by 
jarring on the road. Pipe boilers, while 
perhaps a little safer than shell boilers, 
carrying little water, are, for the same 
reason, undesirable for the varying de- 
mands made of a wagon boiler. There 
are other objections to small caliber 
pipes; they are necessarily exposed to 
intense heat and liable to burn, and 
without a large dry tank they will make 
wet steam. A shell boiler, on the other 
hand, can be made of ample proportions, 
and,-if well constructed, and watched 
during its use, should give no apprehen- 
sions as to its safety. The water level 
can be more evenly maintained, and this 
is a point of some importance. I con- 
sider a superheating device an all-round 
advantage, provided it is correctly ap- 
plied to the boiler. 

In addition to the engine feed pump, 
there should always be a second steam 
driven pump instead of an_ injector, 
which latter when of small proportions 
has not yet been made to give satisfac- 
tion on a wagon. 

The firing of a wagon boiler can be 
most easily effected by means of an oil 
burner, and with a steam’ governed 
burner the ffring will automatically re- 
spond to the requirements. However, in 
addition to the inherent disadvantages 
of using oil, it is difficult to maintain 





465 


the burner in good trim during all kinds 
of weather, and at this stage of perfec- 
tion oil burners will “roar” and occa- 
sionally give trouble and make smoke. 
For the latter reasons coal and coke are 
preferable, being besides cheaper in use. 
Solid fuel can be conveniently stowed 
away, around the boiler, which latter is 
generally fixed in front of the wagon, 
and, if thus located, the stored fuel acts 
as a compressible safeguard to the boiler 
in case of a heavy collision. In using 
a shell boiler it is found convenient to 
fire through the boiler top, a system 
originally introduced into steam-wagon 
practice with the DeDion boiler. 

The difficulties with which one has to 
contend in the use of steam wagons are, 
that they will occasionally show a little 
steam ,and during a sharp frost it will 
be found difficult to prevent a pipe from 
being frozen up. ‘‘Blowing-oft’” will be 
found annoying, but this nuisance is 
largely caused by neglect of the driver 
and suppressible. 

However, these are difficulties which 
will be overcome in time; using a con- 
denser there will be practically no visi- 
ble exhaust in all weathers. 

Condensers, however, are by no means 
desirable constituents of a motor wagon, 
and I should rather put up with an occa- 
sional cloud of steam than with a perma- 
nent shower bath due to leaky pipes and 
the difficulties in running a condenser. 
It can be well said that difficulties in 
connection with smoke have already 
been overcome. 

The engine so far used is in almost 
every case a compound. If of vertical 
design it can be located under the driv- 
er’s seat; while if of horizontal type it 
can be suspended from the body. In all 
cases a light and well designed, quick 
revolution engine will answer the pur- 
pose if it is fitted with a reversing gear, 
and means to admit high pressure steam 
to the low pressure cylinder. The cylin- 
der ratio should be larger than with 
stationary practice, seeing that the pres- 
sure used is higher, and that a large, 
low pressure cylinder means a powerful 
starting moment under live steam, and 
especial care has to be taken to connect 
the engine to the frame in an efficient 
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manner. A fly-wheel is sometimes fitted, 
and then used as a brake wheel, but 1 
deem it unnecessary. As regards the 
size of the engine I refer to tables ap- 
pended. . 

Generally it can be observed that most 
of the wagons constructed are by far too 
light to stand the severe strain of their 
work. As can be seen from special ta- 
bles relating to the running of a steam 
wagon, their cost of actual propulsion 
per gross ton is by no means as impor- 
tant an item as, for instance, in an elec- 
tric vehicle, and one can, therefore, well 
afford to provide amply for a durable 
construction. A heavy wagon is just as 
easy to bring to a standstill as a light 
wagon, in fact, easier, since it may be 
fitted with quicker acting brakes, which, 
on account of their severe action, could 
not be fitted to a light construction. 

The idea seems to prevail among some 
builders of steam wagons abroad that the 
driver should also effect repairs of the 
machinery, and that he should adjust the 
latter to suit himseif. I rather think 
that this theory is against the econom- 
ical exploitation of such wagons, more 
particularly if they are used in num- 
bers. . 
In the latter case a concern would 
probably house a number of wagons in 
a shed at a distance from their center 
of work which would be too great to 
stable horses there. Such a shed would 
have facilities for firing up, taking 
aboard of hot water and fuel, dropping 
grates, cleaning, and maintaining, which 
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operations could go on partly from be- 
low and without necessarily interfering 
with the handling of merchandise. 

There would be a foreman capable of 
adjusting the machinery, or of replacing 
defective parts, and the driver would 
merely have to be competent to operate 
the controlling organs and to take care 
of his boiler. Radical improvements in 
the storage of electricity or of com- 
pressed gases or relating to explosive en- 
gines may yet put the steam wagon in 
the background; but judging from the 
accomplished facts it is so far the most 
successful wagon for the economical 
transportation of heavy loads, 

I believe that if the motor wagon is 
given an unobstructed field and “fair 
play,” it will hold its own and oust the 
horse-drawn truck in short order. The 
change must come, and with, perhaps, 
the exception of the harness-maker 
everybody will benefit by it. The main 
trouble seems that educated engineers 
have so far had little encouragement 
given them to develop the motor wagon, 
and that the confused efforts of ama- 
teurs and stock-jobbers have drawn the 
attention of almost everybody to their 
work, except that of the transportation 
community, who had no accurate data 
before them to judge of the practicabili- 
ty of the motor wagon. 

Opinions will, however, soon be decid- 
ed and converge on certain lines, and 
this once being the case many a design- 
er will be saved from exerting himself 
in a wrong direction. 


NEWS OF THE MOTOR INDUSTRY 


THE KEYSTONE GASOLENE MOTOR 


The Keystone gasoline motors for 
vehicles and launches, which is being 
marketed by Peter A. Frasee & Co. of 94 
Fulton Street, New York City, are built 
in two sizes, i. e., two and five horse- 
The two-horsepower engine has 


power. 


a cylinder four inches in diameter by 
4-inch stroke, and will develop a little 
more than two brake horsepower at 400 
revolutions per minute. The second 
size has a cylinder five by six inches 
and will give five brake horsepower at 
400 revolutions. 

The Keystone motors are of the four- 
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cycle, enclosed crank case type, the cyl- 
inders and cylinder heads being lib- 
erally water jacketed. 

The enclosed crank case is enclosed 
and all working parts run in oil and are 
free from dust and other disturbing ele- 
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shaft is a solid steel forging, accurately 
turned and fitted to the main bearings. 
The main bearings are of phosphor 
bronze, very long, and scraped to a 
bearing. Access to the crank case can 
be had through two large hand holes, 


THE KEYSTONE MOTOR. 


ments. The crank case engine is also 
designed so that the parts are inacces- 
sible. 

The cylinder is accurately bored and 
treated before the piston is fitted. The 
piston is carefully fitted to the cylinder. 
The rings are of a new design and ab- 
solutely tight under pressure. The con- 
necting rod is of the marine type, both 
ends adjustable for wear; the bearings 
are extra heavy. The material used is 
the finest phosphor bronze. The crank 


so that adjustments for wear may be 
readily made. 

A special feature is the accessibility of 
the valves and electric igniter. Either 
of the valves may be quickly removed, 
adjusted and replaced without disturb- 
ing any other part of the engine or 
changing any adjustment. This feature 
is of the greatest possible importance, 
as the valves must be right, in order 
that the engine may do good work, and 
they should be removed and inspected 
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frequently. This is a very important 
feature, for, if it were necessary to tear 
down the engine to inspect the valves, 
they would, as a rule, go without atten- 
tion until they became broken or gave 
trouble. This ready access to all the 
vital parts is one of the strongest claims 
for the Keystone motor. The electric 
igniter may also be removed for adjust- 
ment and quickly replaced. 

Another important point is the ar- 
rangement of piping, alone found on the 
Keystone motor. The exhaust pipe, ad- 
mission pipe, or water pipes may be 
carried to the engine from either side, 
rendering it less difficult to connect up 
under all conditions. 

Pads for bolting the engine in place 
are provided. They are on either side 
of the crank case and are planed, drilled 
and tapped. 

All Keystone engines are numbered. 
They are subjected to a ten consecutive 
hour test which consists of determining 
the indicated or theoretical horsepower, 
the brake or real horsepower, and the 
fuel consumption under various loads, 
and unless an engine passes this stand- 
ard in every particular it is not shipped. 
A complete record of these tests is kept 
by the makers on file, and may be in- 
spected by purchasers at any time. 

A system for the duplication of parts 
has been established which makes it 
possible to order parts with the cer- 
tainty that they will fit. 

With each Keystone engine is fur- 
a muffler, carbonetter, spark coil and a 
set of batteries. 

The Keystone Motor Co. guarantees 
their motors to be in good running 
order when they leave the factory, to 
have developed their full rated break 
horsepower and in every way to be up 
to their standard. They further guar- 
antee the engine for one year against 
imperfect workmanship and material, 
and will replace free of charge any de- 


fective part that may be returned to’ 


them. 


wt 
NEW CREST SPARKING PLUG 


The Crest Mfg. Co. of Cambridgeport, 
Mass., manufacturers, of Crest motors 


for automobiles, are putting on the mar- 
ket a radically new design of sparking 
plug that is not affected by heat and 
expansion and is claimed to be unbreak- 
able. 

After considerable expense in experi- 
menting with the best porcelain of for- 
eign manufacture, they have, through 
the assistance of a well known chemist, 
discovered a new material that is un- 
breakable by heat or expansion. They 
have had these sparking plugs in use 
for a long time on their motors without 
any reports of failures, and have de- 
cided to introduce them to other manu- 
facturers and users of other makes of 
motors. 

It is well known that the sparking 
plug is a delicate piece of mechanism 





Crest Sparking Plug. 


and gives considerable trouble, and the 
failure of motors can frequently be 
traced to the failure of the sparking 
plugs, and for this reason all automo- 
bilists often carry one or two spare 
sparking plugs in their kit. 

Although the jump spark method is 
the most largely used to-day on account 
of the simplicity, it would be univer- 
sally used in preference to the contact 
and wipe spark methods if it were not 
for the troubles of the sparking plug 
and its liability to crack with the in- 
tense heat of the motor, short circuit- 
ing the secondary circuit. 

The material used in this plug is a 
perfect electrical. non-conductor, and 
does not expand under intense heat. It 
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is a tough material, not being brittle 
like porcelain. 

The sparking plug, as shown in the 
cut, consists of a shell of steel having a 
thread at one end to screw in the orifice 
of the chamber of the motor. 

The sparking plug proper consists of 
a slight cone of this new material, which 
is inserted in the steel plug. This cone 
fits tight in the shell, making a gas- 
tight joint, without packing, unlike all 
other forms of sparking plugs. Packed 
joints, in the hands of unskilled per- 
sons, are apt to cause failure in the 
working of the motor. Through this 
cone a wire is passed, terminating at 
the bottom of the plug with an enlarged 


head. A platinum wire is inserted in 


who has been connected with the tire 
business for more than a decade past, 
during which time he has made many 
close friends and an almost unlimited 
number of acquaintances in the trade. 
For more than seven years he was con- 
nected with the American Dunlop Tire 
Co. and when he left he carried with him 
such commendations from the firm as is 
seldom the lot of any representative to 
merit, as well as the warm friendship of 
his former associates. He will act as 
general representative for his new firm 
and will devote a large portion of his time 
to the growing vehicle tire business of 
the company. His headquarters will be at 
the factory at Akron. Both Mr. Perrett 
and the company are to be congratulated 





AUTOCAR COMPANY'S STEERING AXLE. 


the body of the steel shell, the spark 
jumping across between the two points. 

The plugs are sold singly or in lots of 
twenty-five to 100 to the trade. Direc- 
tions go with each plug. 


ad 


STEERING AXLE DESIGN 

Design No. 32,822, to William Morgan, 
Pittsburg, Pa., and James G. Haeslet, 
Allegheny, Pa., assignors to the Auto- 
car Co. of Pittsburg, Pa. 

This is the only thing from the patent 
office, in relation to motor-vehicles, 
which is worthy of showing this week. 
The construction is shown clearly by the 
illustration. The Autocar Co., now lo- 
cated at Ardmore, Pa., has entered the 
automobile industry on a large scale, 


we 
A VALUABLE ADDITION 
The staff of the Diamond Rubber Co. of 
Akron, Ohio has recently been reinforced 
by the addition of W. Montague Perrett, 


on the connection which is bound to re- 
sult advantageously for both. 


st 
AUSTRALIAN NOTES 


Sydney, N. S. W., May 8.—It is rum- 
ored that Bennett & Wood, Ltd., the larg- 
est N. S. W. cycle importers, intend to 
enter the motor-vehicle trade, and that 
they have secured the agency for New 
South Wales of the Thompson steam 
phaeton, which is built in Victoria. 

An interesting trial is to be made 
within the course of a few days with 
the. Thompson motor-car, which has 
been on exhibition at the Sydney Agri- 
cultural show during the Easter holi- 
days. The Thompson car, the produc- 
tion of a Melbourne engineer, is pro- 
pelled by steam, and is built as a phae- 
ton, fitted with Dunlop pneumatic car- 
riage tires, the whole forming a com- 
pact and handsome turnout. It is the 
intention of the builder and designer 
to attempt an overland trip with his car 
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from Sydney to Melbourne, 604 miles, 
a route that is hilly and rough enough 
to test the strength and endurance of a 
bullock wagon, let alone a light phaeton. 

C. A, Proctor, the energetic secretary 
of the Dunlop Tire Co. of Australasia, 


left Melbourne yesterday, accompanied 
by his wife, for a business trip to Lon- 
don in connection with the company he 
represents. Mr. Proctor’s trip will be a 
flying one, but it portends important 
additions to the business of the present 
company, which will more than likely 
take the initiative in introducing up-to- 
date motor-cars and voiturettes into all 
the Australian colonies, 

Kelburn Edge, the managing director 
of the Melbourne Austral Cycle Agency, 
is evincing great interest in the motor- 
car industry in Victoria. He is one of 
the principals of the Thompson Motor 
Car Co. Edge seems to be a bit of a 
“Jonah,” as anything he touches in the 
cycle trade never seems to prosper. It 
is to be hoped that his connection with 
the Thompson Motor Car Co. will not 
cause that concern to lose money, instead 
of making it. 

wt 
AT THE PARIS EXPOSITION 


Reports from the Paris Exposition in- 
dicate a vast deal of interest in the au- 
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Automobile Section at the Paris Expositi n. 
tomobile section, which, however, is not 
so large as was expected. As a matter 
of course the French vehicles predom- 
inate. Unbiased critics declare, though, 
that the few American machines shown, 
display more careful workmanship and 
better finish than any others. The 


greatest amount of attention is attracted 
by the racing machines. The accom- 
panying illustration of the _ section is 
reproduced from the Revue Technique, 
of Paris. 
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G & J VEHICLE TIRE 
The accompanying illustration shows 
a photographic reprodution, made _ di- 





G & J Vehicle Tire. 


rectly from the original, of a section of 
the G. & J. vehicle tire, made by the 
G. & J. Tire Co. of Indianapolis. The 
tire, as will be seen by reference to the 
illustration, is of the double tube vari- 
ety, and, in case of puncture, can be 
readily repaired by removing the ‘outer 
casing and putting a patch on the sepa- 
rate inner tube. This is a desirable fea- 
ture in tires of the thickness necessary 
for motor-vehicles, in which it is a par- 
ticularly difficult task to repair the oc- 
casionally inevitable pnctures. Tires 
made on this principle are almost ex- 
clusively used abroad. The G. & J. com- 
pany are catering largely to the vehicle 
trade and are making tires especially 
for automobiles. 
we 
CHANGE IN VARLEY COMPANY 

The Varley Duplex Magnet Co., lo- 
cated at No. 137 Seventh Street, Jersey 
City, a corporation organized in 1893, 
under the laws of the state of New Jer- 
sey, has been dissolved by the unani- 
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Automobile Patents 
Exploitation Company 


UNDERTAKE 
FURNISHES 


All meritorious 


PURCHASES 


AUTOMOBILE 
PATENTS EXPLOITATION 
COMPANY, 27 William St., New York, N.Y. 


F, B. HYDE 
Secretary 


The manufacture of Automobiles and Motor-Cycles. 
The examivation of Automobile patents. 
To enlist capital for the development of inventions. 


Specialists to make thorough examinations of patents. 

Experts to test motors and automobiles. 

Opportunities to inventors to present properly their 
propositions to concerns willing to consider and 
to undertake the same. 


Jating to motor-cycles, motors, gears, automo- 
biles and their parts. 


patents, licenses and inventions re- 











Valuable Books! 


HORSELESS VEHICLES, AUTOMOBILES 
AND MOTOR CYCLES. Operated by; 
steam, hydro-carbon, electric and pneu 
matic motors, 

By GARDINER D. HISCOCK, 


M. E. 


A practical treatise for all interested in the 
development, care and use of the automo- 
bile. ' 


The volume is fresh from the press and is 
liberally illustrated and handsomely bound 
in cloth. Large octavo, 432 pages, 315 illus- 
trations; mailed prepaid on receipt of 
price . eee TTT 
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GAS ENGINE CONSTRUCTION: A practi- 
eal Treatise Describing in Every Detail 
the Actual Building of a Gas Engine. 

By HENRY V. A. PARSELL, Jr., 
Member A. I, E. E., 
and ARTHUR J. WEED, M. E. 


This work, just from the press, treats its 
subject more from a practical standpoint 


324 Desrborn Street, CHICAGO 
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than from a theoretical one. The actual 
construction of a half-horse-power engine 
is taken up, step by step, showing in detail 
the making of a gas engine. Dimensioned 
working drawings give clearly the sizes 
and forms of the various details. The en- 
tire engine, with the exception of the fly- 
wheel, is designed to be made on a simple 
eight-inch lathe, with slide rests, The book 
closes with a chapter on American practice 
and gives simple rules, so that anyone can 
figure out the dimensions of similar en- 
gines of other powers. Every illustration 
has been made expressly for this book. 


Large octavo, 300 pages, very fully illustrat- 
ed, mailed prepaid on receipt of price. .$2.50 


GAS, GASOLINE AND OIL ENGINES. 
Third edition, revised and enlarged. 
By GARDINER D. HISCOCK, M., E. 


A new edition of this standard work; large 
octavo, 365 pages, 270 illustrations; mailed 
prepaid on receipt of price 


150 Nassau Steet, NEW YORK 
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mous consent of all the _ stockhold- 
ers. A new company, with name Var- 
ley Duplex Magnet Co., was. incorpo- 
rated last week under New Jersey laws, 
with a capital stock of $3,000,000, di- 
vided as follows: $500,000 six per cent 
cumulative preferred, $2,500,000 common. 
The names of the officers, directors and 
subscribers to all of the new stock are 
precisely the same as of the old comp- 
any, now dissolved. 

The new company will take in a wider 
range of work, the principal object be- 
ing to manufacture electro magnets both 
of the ordinary style and duplex or bare 
wire windings. The company will draw 
its own wire, and the plant in Jersey 
City will be increased to about ten times 
its present capacity. The parent com- 
pany will operate a number of factories 
that will be engaged in the manufacture 
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of magnets, including seven foreign fac- 
tories, and all of the manufacturing fa- 
cilities, such as automatic magnet wind- 
ing machinery, wire drawing machinery, 
wire covering machinery, etc., will be 
designed and constructed at the works 
of the parent company in Jersey City. 

The names of the officers, directors 
and subscribing stockholders are as fol- 
lows: Richard Varley, president; John 
Scott, vice-president; Robert D. Miller, 
treasurer; William J. Varley, secretary, 
and John S. Brown. 


Fad 


On Friday last, at Dover, Del., -the 
Altha Automobile & Power Co, was in- 
corporated with a capital of $500,000. Its 
object, as stated in the articles of in- 
corporation, is “to deal in automobiles 
and other kinds of vehicles.” 


MOTOR RACING AND MOTOR PACING 


RACE ENDED IN ARREST 


Boston, June 17.—An automobile race 
was held this morning in Newton and 
after two and one-half miles had been 
ridden, the policemen who had been con- 
cealed in some trees down the road 
stopped the race by arresting Albert 
Champion, the French middle distance 
cycle rider and Charles Boyden of Harv- 
ard College. Champion was on a tricycle 
and Boyden in a steam locomobile. C. H. 
Metz, president of the Waltham Mfg. Co., 
the first to start, was not caught, as the 
officers were sleeping when he passed. 
The other two contestants, John Robbins 
on a tricycle and Gren, another Harvard 
man, in a steam vehicle, got a tip and 
stopped in time to escape arrest. The 
chief of police, who had supposedly 
tipped the autofans off that they might 
run the race between five and six, was at 
the start arrayed in citizens’ clothes and 
friendly with them all. His minions were 
two and one-half miles down the boule- 
vard, the route of the race being from 


Newton to Norumbega Park and return, 
12%, miles. When Boyden came along a 
minute back of Metz, he was stopped and 
arrested. Champion had to stop or kill 
one of the officers. Handcuffs were 
placed on him and he was led away a 
prisoner to the station. In court later 
on and after breakfast, which Champion 
had at a neighboring hotel, he gave the 
judge a statement about being a stranger 
and not up to the laws of the land. The 
judge allowed him to go on the payment 
of a fine of $5 and the incident was 
closed. Boyden also paid $5. In summing 
up the judge said that he would like to 
see a speedway for the automobile men 
over which they would be allowed to test 
the speed of their machines and the 
chaffeurs present to the number of a 
score said “Amen.” 
Pad 
BOSTWICK A PLUCKY RACER 

Paris, June 7.—The event of the past 
week in racing circles was the _ two- 
day Bordeaux-Perigeueux-Bordeaux road 
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“THE PERFECT AUTOMOBILE” 


Baldwitt (seam Automobiles 


$650-—$800.—$1200 —$1500 
IT WILL cas" or" 
IT WILL iesrono ourcxzy 
IT WILL trine vou nome 


No Visible Exhaust © 


We use fully 75 per cent of the heat of the exhaust while other makers discharge it. 


BALDWIN AUTOMOBILE DEP’T 


GOOD AGENTS SLAYMAKER-BARRY COMPANY 
WANTED Connellsville, Penna. 


THE “WINNER” RUNABOUT 


PRE, $700 



































Driven by a 

3-H. P. Gasoline 
Engine. 

Easily understood ; 
Easily operated; 
Easily kept in 
order. 

We also make the 
‘Elgin’? Electric. 





1] 


ELGIN 
AUTOMOBILE | 
CO. é 


325 WABASH AVE. 
CHICAGO 
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event on June 3 and 4. The first day 
the racers sped from Bordeaux to Peri- 
geueux over a course 116 kilometers in 
length, and on the second day made the 
return trip over a course 202 kilometers 
long. The racers were divided into no 
less than seven classes, according to the 
style and horsepower of the vehicles, and 
some of these classes were even di- 
vided into sub-classes, according to the 
number of passengers carried. 

The chief interest, however, centered 
in the largest and most powerful ve- 
hicles. There were an even fifty start- 
ers in all classes. In the big class the 
order of the finish was the same for the 
first four, on both days. The following 
is the order, with the times for the two 
days and the total time: 





Time 
Order Finish. i1stday. 2dday. Total. 
1. Levegh . ....1:24:35 2:40:10 ©4:09:45 
2 Giraud... .....1:27:11 2:45:25 4:12:36 
3. Bostwick . ..1:31:43 2:48:23 4:20:06 
4. Farman . ..1:42:05 3:02:02 4:44:07 


Albert C. Bostwick, the American, at- 
tracted a great deal of attention, both 
on account of his being a member of the 
Automobile Club of America, and on ac- 
ecount of his plucky conduct and excel- 
lent control of his machine, which is the 
one he recently purchased from Rene de 
Knyff, on which the latter won the Pau 
and Nice-Marseilles contests. He drove 
the machine himself, although he had 
Fournier as mechanicien, or assistant. 
The sentiment expressed by Le Velo, 
that, “although he has nothing of the 
physical make-up of De Knyff, still he 
handled his machine in a manner to 
stamp him as one of the future kings 
of the road,” is generally acknowledged 
to be correct. 

The winning of the contest for both 
days by Thery, in the voiturette class, is 
also noticeable. 

The speed of the racers on the first 
day was astounding, Levegh, the winner, 
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covering the whole course at an average 
speed of more than 82% _ kilometers 
(fifty-one miles) an hour. 


vt 
MOTOR MEN NEED INSTRUCTION 


W. D. Gash of the Waltham Mfg. Co. 
Says that motor men should take a 
course of instruction in caring for their 
machines. They know nothing about 
them and when a machine goes wrong 
the maker is censured. Many a motor 
is shipped back to the factory to be at- 
tended to which needs nothing but some 
minor adjustment. One machine was 
shipped to the factory from Cincinnati, 
at an expense of $27 for the round trip, 
and one hour’s attention was all that 
was required. This attention might have 
been given to it by any fairly well posted 
motor man. 

Me 
MOTOR RECORDS BROKEN 
New York, June 17.—Walter W. Smith, 


‘Jr., a fifteen-year-old Brooklyn boy, 


made new world’s amateur records for 
the half and the mile behind motor pace 
at Berkeley Oval June 15. His figures 
were: quarter, :233-5; half, :45; three- 
quarters, 1:061-5; mile 1:28. The same 
afternoon his pacemakers, Judge and 
Miller, rode their motor tandem a mile 
as follows: quarter, :20 2-5; half, :411-5; 
three-quarters, 1:01 1-5; mile, 1:21 4-5. 

On the Vailsburgh, N. J., quarter-mile 
board track on June 16, Jimmy Michael 
beat the New Jersey state records for 
two, three and five miles with the Sher- 
rer-Crooks motor tandem to pace. His 
miles were ridden as follows: one mile, 
1:48; two miles, 3:36; three miles, 5:24; 
four miles, 7:11 4-5; five miles, 8:51 2-5. 

At Manhattan Beach track on June 
15th Charley Miller, of Chicago, rode five 
miles in practice in 8:16 behind motor 
pace. 
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RUNNING GEAR 
COMPLETE 


With wheels, solid or pneumatic tires, transmis- 
sion gear, giving two speeds forward and reverse, 
and our 4}4-horsepower, four-cylinder, shifting 
spark, gasoline motor, having variable speed trom 
100 to 1,500 revolutions a minute. The addition of 
a body, gasoline and water tanks, upholstery and 
nt makes it a complete vehicle capable of go- 
ng anywhere and at any speed up to thirty miles 
an hour. Read complete description in Motor 
Age of April 12, 1900. 


‘ 

















Send for catalogue of .the best motor in any 
country, made in various sizes and number of 
cylinders, upright and horizontal, with fuller par- 
ticulars of running gear. 


BUFFALO GASOLINE MOTOR CO. 
Dewitt and Bradley Sts. | BUFFALO, N. Y. 








SAFETY 
STRENGTH 
SERVICE 


These are three no- 
table qualities of... 


GOODYEAR 


AUTOMOBILE 
TIRES 


—WRITE FOR LISTS— 


MADE BY THE 


Goodyear Tire & Rubber Co. 


AKRON, OHIO 





€ 
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STEAM RUNABOUT 


SEAMLESS BOILER 





ECE CEES EECEECEEE 
3333333333 333332 





MILWAUKEE AUTOMOBILE CO. 
19.h St. and St. Paul Ave. 


MILWAUKEE, WIS., + U.S.A. 
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Yes 333333333 


Yaaa2 333332332 3323323333337" 








LAMPS 


have the same successtul system of gener- 
ation which has made the Solar Bicycle 
Lamp such a universal success. Do not 
experiment. Buytheoldreliable. : : : 


BADGER BRASS MFG. CO., Kenosha, Wis. 
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FROM THE 


REQUIRE LICENCES IN YONKERS 

New York, June 17.—The boiler in- 
spectors of Yonkers, near this city, have 
served notice on the police that here- 
after every operator of a steam vehicle 
in that city not supplied with a Yonkers 
license must be arrested. This is di- 
rected against all automobilists whose 
machines are operated by steam. The 
order was served on Chief of Police Mc- 
Laughlin last night. 

The inspectors declare that it is a seri- 
ous menace to life and limb to permit 
persons who are not familiar with the 
handling of boilers to operate steam 
autos in that city. The question at once 
arose whether the police should ar- 
rest a person who is licensed in some 
other city. 

The inspectors insisted that they 
should, and gave as their reason the fact 
that there is no state law governing the 
license question, and that every operator 
and owner of a steam vehicle is amen- 
able to the ordinances and regulations 
in every city in the state. 

The new rule does not relate to any 
other kind of automobile save those op- 
erated by steam. Chief McLaughlin does 
not anticipate any trouble with the 
Yonkers owners of machines, but ex- 
pects to have considerable trouble with 
out of town owners, of whom a large 
number visit Yonkers every Sunday. 

He says, however, that he will com- 
ply with the orders of the inspectors 
and arrest every man in Yonkers oper- 
ating a machine without a Yonkers li- 
cense and let the courts decide on the 
merits of the case. 

o 
THEY NEVER KICK 


A country paper is responsible for the 
following: 

We ain’t kicking, of course, but we do 
feel that we were born too soon, when 
we think of the advantages the young 
men have who do their courting. in an 
automobile—no lines to bother and noth- 


FOUR WINDS 


ing to do but keep the dear sweet things 

at their sides from falling out. 

Backward, turn backward, O Time in 
your flight, 

And give us a chance again, just for one 
night; 

Make us to realize, Time, if you can, 

That we are a boy, again, and—not a 
man, 

Remove those grey locks, erase wrinkles, 
now deep, 

While we, in the auto, lull angels to 
sleep. 


se 
PHILADELPHIA CLUB CHARTER 

Philadelphia, June 18.—In Court of 
Common Pleas No, 4, Thursday last, ap- 
plication was made for a charter for the 
Automobile Club of Philadelphia. The 
purposes of the proposed corporation, as 
stated in the application, are “to main- — 
tain a club house and to provide other 
requisites for the comfort and conve- 
nience in the pursuit of automobiling, 
together with the advancement of auto- 
mobiling interests generally by force of 
example of the use of automobiles and 
similar machines as practicable and en- 
joyable aids to locomotion.” 

The directors, seven in number, are 
each of them required to be “the owner 
of a self-propelled pleasure vehicle or ve- 
hicles for personal or private use.” The 
directors and incorporators are: G. 
Jason Waters, Robert E. Glendinning, 
W. W. Gibbs, John L. Wilson, Henry G. 
Morris, Herbert Lloyd and Frank C. 
Lewin. 

sz 
MEETING OF THE MOTO CLUB DE FRANCE 

Paris, June 8.—The first meeting of 
the committee of the new Moto Club de 
France was held in the offices of Le 
Velo on the 6th instant. The meet lasted 
two hours and during that time 155 new 
members were accepted, making more 
than 200 members already. It was de- 
cided that no membership fee would be 
taken for the present year and that those 
who had already sent in such would be 
credited with it for 1901. Ladies will 
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RELIABLE MOTORS 


FOR AUTOMOBILES 


Working parts enclosed. 
One oil cup for all bearings. 
Perfect ignition. 

Cheap running cost. 


We also make transmission and 
running gears, 








COMPLETE FITTINGS 


——FOR-——— 


AUTOMOBILE 
RUNABOUTS 








It will pay you to com- 
municate with 


MACHINED AND 
ROUGH. 


A. W. DOLFINI & CO. 


332 CLASSON AVE. BROOKLYN, N. Y. 





BODIES FOR MOTOR VEHICLES 


nent 


y 
\ Wy 


CINCINNAT! PANEL COMPANY 











spec rn 
CRE Ji VAS y 
TRICYCLES|\\\ano 
AUTOMOBILES 
The LIGHTEST and CHEAPEST Motor Per 
Horse-Power Made in the World, 


NGINES, Boilers, Regulators, 
Burners, Gauges and Valves. 
Also a full line of Steam Ve- 
hicle Fittings. 

LOCK REGULATOR CO., - Salem, Mass. 


——iEND FOR CATALOG—— 


Gasoline Engines! 


OPPOSED CYLINDERS, 











BALANCED TYPE. 


Latest, Most Compact Design for Vehicles & Launches 
4to12B.H.P. : Blue Prints, $1. 


A. W. KING, 71 W. Jackson St., Chicago, Ill. 














% H. P. Gasoline Engine, compiete, $225, 


4H 
4% H. P. Steam Engine and Boiler, $325. 
3 Styles of Running Gears—Transmission 


Devices—All kinds of SUPPLIES, 


Send stamp for Bulletin No. 1. 


St.Louis Automobile & Supply Co. 


INCORPORATED 
23rd and ST. CHARLES STS, 
ST. LOUIS, MO. 
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be admitted when presented by two 
members. The club will make no differ- 
ence in recognizing professionals or 
amateurs and all those who take inter- 
est in the new locomotion will be ac- 
cepted as members if otherwise desir- 
able. Each member agrees to bring 
into the club as many new members as 
possible. A legal committee was ap- 
pointed composed of Attorneys Du Lau- 
rens de la Barre and Delauney. Any 
member whose case appears just will 
be defended free by the lawyers of the 
club. The club decided to promote a 
monster tour of France in May, 1901, 
similar to the 1,000-mile trial recently 
completed in England and Scotland 
under the auspices of the Automobile 


Club of Great Britain. 


st 


VANDERBILT’S. AUTOS IN NEWPORT 

The agitation against automobiles in 
Newport, R. I., is not as serious as some 
reports would make it appear, although 
some fifty local residents did petition the 
city council that an ordinance be passed 
for the regulation of their speed and the 
licensing of all persons using them, says 
the New York Sun. No action was taken 
in the matter and it will be a month at 
least before anything can be done. It 
was reported that Prof. Alexander Agas- 
siz had complained to the police about 
William K. Vanderbilt, Jr., speeding his 
French automobile on the Ocean Drive. 
The police deny that such a complaint 
was made and have no record of any 
plaint. 

The agitation against the automobile is 
attributed largely to hackmen and livery 
stable keepers who see a falling off in 
their business since the automobile has 
become so popular with society folk, and 
by requiring a license they think that 
many -would abandon the automobile 
craze. 


SPECIAL MACHINE WORK 


FOR AUTOMOBILES 
BRAZED TUBING 





STEERING HANDLES 


Send us your blue prints for estimates. 


THE KIRK MFG. CO., Toledo, Ohio 





MISCELLANEOUS 


Advertisements under this head 5 cents per 
word, cash with order. Express orders, post of- 
fice orders, or postage stamps accepted. 


FOR SALE 


UTOMOBILE FOR SALE, $500.00 CASH. Orient 
ree. with extra wheel for tricycle. In 
rfect condition, brand new. Want to purchase 
arge gasolene to seat four. Can make immediate de- 
livery. Address B. G., care Motor Age. 


OR SALE—An invention of great value to motor 
vehicle and bicycle frame manufacturers. Effects 
large saving in expense, increases strength and im- 
mee appearance. Patents ~ Pe for. Address in 
rst instance, FRAME, care Motor Age, Monon Build- 
ing, Chicago. 














FOR SALE. 

‘“‘Winner’’ Gasoline Runabout, made by Elgin Au- 
tomobile 7 Original price, $700. First offer above 
$350 gets OscaR 8S. LEAR 

Columbus, Ohio. 


WANTED 


W &ANTED. to purchase, second-hand patos > 
hicle, in good condition. to carry two pe 
State make and price to P. O. Box 849, St. Gherkes.| Til, 











-2nd-HAND AUTOMOBILES 


WANTED 


We have eager, cash customers for immediate de- 
liveries. $550 is offered for a Mobile or Locomobile. 
$800 for 1899 Winton. We will push the sale of your 
automobile the same way on small commission. 


DU BOIS AUTOMOBILE AGENCY, 220 Broadway, N. Y. CITY 


FOREMEN and MECHANICS 
WANTED! 


A company manufacturing gasolene, steam and elec- 

c engines, motors and motor vehicles, desires a 
competent foreman for each of the Oe 
and experienced mechanics ip all. Address, with 
references, EMPIRE, care Motor Age, 150 Nassau St., 
New York City. 


WANTED 


Good Machinists for Automobile Work. Ad- 
dress at once to 


AUTOMOBILE DEPARTMENT 
SLAYMAKER-BARRY CO. - Connellsville, Pa. 


FOR SALE—$550 


IMMEDIATE DELIVERY 


A St. Louis Motor Carriage—Gasoline ‘‘ Runabout.” 
Three-inch pneumatics, nicely finished and painted. 
Guaranteed to be perfect in every respect. A hill 
climber and fast runner. Not a vehicle which is 
worn out, but one that is as good or better than new. 
In operation every day. Reason for selling, want a 
double-seated vehicle of this make. 


Address A. L. DYKE, 
3215 Washington Ave., St. Louis, Mo. 











If you desire this rig send above amount and 
the rig will be shipped within 6 hours, 
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HOT AND GOLD ROLLED STEEL STRIPS 


We are prepared to furnish mill shipments promptly and at prices 


which will interest you. 


NEW YORK OFFICE: 
15 Platt Street 


Send specifications for our quotations. 


GEO. NASH & CO. 


CHICAGO OFFICE: 
24 South Olinton Street 





We manufacture Spokes 
for Automobiles. 


SPOKES 


EXCELSIOR NEEDLE CO.,Torrington, Conn. 


WESTERN OFFICE, 40 DEARBORN ST., CHICAGO 
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WE MANUFACTURE 


SPROCKET WHEELS 


in all sizes and 
thickness, for any 
pitch chain; 

also miscellaneous 
parts for 


Bicycles and 


Automobiles.* 








PETER FORG, - 


SOMERVILLE, MASS. 





SCREW MACHINE WORK 
AUTOMOBILES «» sieve 


BICYCLES 
REED & CURTIS MACHINE SCREW CO 


GASOLENE MOTORS 


VARIABLE SPEED CLUTCHES 
-For the BEST write to———____— 


EMPIRE MOTOR WORKS 


898-900 Washington Street BUFFALO, N. Y. 


AUTOMOBILE 
RIMS 





DRAKE MFG. CO. 





ATLANTIC TUBE CO. 


WELDLESS 
STFeel. 


TUBING 


OR-— 


AUTOMOBILES 


CHICAGO PITTSBURGH = NEW YORK, 





AUTOMOBILE 
WOOD RIMS! 


28-inch to 36-inch for 2 inch to 4-inch Tires 
FAIRBANKS-BOSTON RIM CO., Bradford, Pa. 


Mialleable Castings 


High 
Tensile 
8 

Will Not 


trength 
Harden in 


Harden in Bike Steel Castings 


ACME STEEL CASTINGS 
Will Temper Like Tool Steel. 
ACME STEEL & MALLEABLE 1"0N WORKS, Buffalo, N. Y. 














For [lotor Vehicles 


Dixon's Pure Flake Graphite Lubri- 
cants for Engine Cylinders, Chains, 
Gears, a etc. Nothing can 
equal them. 
JOSEPH DIXON CRUCIBLE COMPANY 
JERSEY CITY, N. J. 





WERNER Moto 
CYCLETTE 


Also Werner and De 
Dion Parts, Valves, 
Plugs, etc. 

Banker Bros.Cycle Co. 

PITTSBURG, PA. 








BUY OF THE MILLS! 





WHIP CORDS 


Cc. COLES DUSENBURY & SON, Agents, 396-398 BROADWAY, cor. Walker St.. NEW YORK 





AGENTS FOR CLOTH AND SILK MILLS- 
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SHEL BY Shelby Cold Drawn Seamless Steel T ub- 
ing is made from the very best material and 
is drawn cold with but one heating from the 
original round billet. 
Shelby tubing is always uniform, and is 
COLD very dense, tough and ductile. 

There is no tubing made that will stand 
the abuse before failure that Shelby cold 
drawn will stand. 

Shelby Tubing is the best and most dur- 
DRAWN able for Hollow Axles, Hollow Spindles, Rol- 
ler Bearings, Ball Bearings, Bushi Bear- 


ing Cups, and all uses in the manufacture of 
Automobiles. 
Automobile inanufacturers should know 


SEAMLESS more of the good qualities of Shelby Cold 


Drawn Steel Tubing. 
Write for Catalogue *‘E’’ for full information. 


STEEL SHELBY STEEL TUBE COMPANY 
GENERAL SALES OFFICE 
American Trust Bldg., Cleveland, Ohio. 


BRANCH OFFICES 
Boston. New York. Chicago, 135 Lake St. 


TUBING aig be hg a ‘Seti. Mich. 



































THE ““Locomobile”’ comPANy 
OF AMERICA 


11 BROADWAY : : NEW YORK 








Speed Comfort 


Safety Simplicity 


Economy Reliability 























Style No. 2. $750—F. O. B. Factory. 


There are 1000 “LOCOMOBILES” in actual use—all giving 
excellent satisfaction. 


Write us for catalogue and 
inseresting printed matter. DELIVERY IN 30 DAYS 
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STEAM RUNABOUT 





Seamless Steel Boiler, - - tested to 1000 lbs. Cold Water Pressure. 
Seamless Air and Gasoline Tanks, “ 500 4“ “ 


Patent Pilot Light, continuing working steam indefinitely. w* Independent 
Pump for Boiler low water. 3 Gasoline capacity for 75 miles, w* Electric 
light for water glass. 


WHY BOTHER 


To Build RUNNING GEARS? . 














Save time, experiment, expense and trouble by buy- 
ing ours complete. They are ready for enameling 
and wheel and will take any carriage body with 
springs, motor, tanks, etc. 


We guarantee our material and work- 
manship. 


————— VV RTE USe—— 


MILWAUKEE AUTOMOBILE C2 


19th St. and St. Paul Ave., MILWAUKEE, WIS., U. S. A. 
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“THE PERFECT AUTOMOBILE” 


Baldwin seam) Automobiles 


$650—$800-—$1200-——$1500 
IT WILL cos" 
TT WILL tesrow ncn 
IT WILL ikixc vou tome 


No Visible Exhaust = 


We use fully 75 per cent of the heat of the exhaust while other makers discharge it. 


BALDWIN AUTOMOBILE DEP’T 


GOOD AGENTS SLAYMAKER-BARRY COMPANY 
WANTED Connellsville, Penna. 


THE WINNER” RUNABOUI 


PRICE, $700 EEE EET 
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ELGIN 
AUTOMOBILE 
Co. 


325 WABASH AVE. 
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BS ™ Standard Cool Co. 


MAIN OFFICE AND FACTORY: 


CLEVELAND, OHIO, U. S. A. 


TWIST DRILLS 


CUTTERS 


SPECIAL TOOLS 


A3. Weeks CERT SG SESE CATS 1 EP OS 
Sab cE SEINE So TREE A <A HERE, BR SAE 


If you are manufacturing & 


AUTOMOBILES 


Our RED SHIELD CATALOGUE of 
TOOLS will interest You. 


f 





The “STANDARD” we uphold is New York: 94 Reade St. 











QUALITY at the Right Price. 
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RUNNING GEAR 


COMPLETE 


With wheels, solid or pneumatic tires, transmis- 

sion gear, giving two speeds forward and reverse, 

and our 444-horsepower, four-cylinder, shifting 

k, gasoline motor, having variable — trom 

100 to 1,500 revolutions a minute. The addition of 

a body, gasoline and water tanks, upbolstery and 

nt makes it a complete vehicle capable of fo 

anywhere and at any speed up to thirty miles 

an hour. Read complete description in Motor 
Age of April #2, 1900. 








Send for catalogue of the best motor in any 

country, made in various sizes and number of 

cylinders, upright and horizontal, with fuller par- 
culars of running gear. 


BUFFALO GASOLINE MOTOR CO. 
Dewitt and Bradley Sts. | BUFFALO, N. Y. 








Chime Signal Bells 


FOR AUTOMOBILES AND OTHER 
VEHICLES 


Made of two gongs of different tones. For splendid 
tones of the bells, for simplicity in construction and 
ease of operation these bells have no equal on the 
market. Can now furnish 5 and 64 inch sizes. Send 
for complete description and let us quote you prices. 


THE GONG BELL MFG. CO. 
EAST HAMPTON, - CONNECTICUT 





“"— 


“€o Reach the Dealers’’ 














ST. LOUIS, MO. 


Guaranteed Circulation, 10000 


or more 
Copies each issue 


for over thirteen years. No other deal- 
ers’ paper can come within 40 
per cent of this record. 


Farm = 
¢ 
; 


Ask for Rates and Sample Zopy 
Be tsesesress 





gr??? 332332 332332332332 atte 


DROP FORGINGS | 


—(Or— 


AUTOMOBILES 


Send Blue Prints 
and Specifications 
for Prices. 


DDD DID B33 33 333 F339 33 333 3333 3333333332333 


VAN WAGONER & WILLIAMS HDW. CO. 


CLEVELAND, OHIO ' 
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MOTOR QUADRICYCLE 
nd TRIGYCLE FITTINGS 














~ BRITISH MANUFACTURE 








Complete Frame Sets ready for 
assembling, and complete Tri- 
cycle and Quadricycle Frames, 

ith or without 2} and 24 H. P. 


cooled Motors. 2% 2% 8 3 


IMMEDIATE 


SHIPMENT FROM 
STOCK 


MANUFACTURERS and JOBBERS ONLY SUPPLIED 





For particulars, address 


J. FRIEDENSTEIN, care Messrs. OLIVER BROS. 


{127 DUANE STREET, NEW YORK 
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RELIABLE MOTORS 


FOR AUTOMOBILES 


Working parts enclosed. 
One oil cup for all bearings. 
Perfect ignition. 

Cheap running cost. 


We also make transmission and 
running gears. 








Baldwin Detachable Chains 


FOR THE SEASON OF 1900 


—ARE— 
New in construction 
which enables us to 
produce it superior 

n finish and dura- 
bility, and sell it at 


a price which will 
meet the require- 
ments of the trade. 


ui” ~=6“Genuine Baldwin” 
marked on 
each side link. 


Baldwin Cycle Chain Co., Worcester, Mass., U.S.A. 


K. Franklin Peterson, 165 Lake St., Chicage, Sales Agent 


Hibbard, Spencer, Bartlett & Oo., Chicago, Ill., Western 
Distributing Agents. 


' te 
AUTOMOBILES. 
The LIGHTEST and CHEAPEST Motor Per 
Horse-Power Made in the World. 








COMPLETE FITTINGS 


AUTOMOBILE 
RUNABOUTS 


MACHINED AND 
ROUGH. 


A. W. DOLFINI & CO. 


332 CLASSON AVE. BROOKLYN, N Y. 








It will pay you to com- 
municate with 





PUMPS FOR AUTOFMOBILEZAND_PNEUMATIC§WAGON TIRES. 
GLEASON-PETERS AIR PUMP CO, Mercer & Houston Sts. New York, U. S. A. 
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SUITABLE 


FOR ALL STYLES 


ss 


MOTOR VEHICLES 


GOODYEAR 


TIRE & RUBBER CO, 
AKRON, 0. 








ROLLER BEARINGS and AUTOMOBILE ACCESSORIES 


HUB BEARINGS 
GUIDING HINGES 
REAR AXLE BEARINGS 





Wheels Tired with Kelly Solid 
Rubber Tire 


The Grant Roller Bearings are unquestionably 
the best for Automobiles. 


+e THE... 


GRANT AXLE & WHEEL CO, 


Box 760, Springfield, Ohio 

















TOOL STEEL BALLS 


THE SUCCESS OF YOUR MACHINES 
M: depend upon the bearings you put into them. If you fit them with ball Lem in which 


there are imperfect balls you may expect trouble and you'll not be disappoin Smaller 

things have brought y machines back upon the hands of their makers and spoiled mony 

a a good oo? Lee is — special business to make balls for the bearings of Motor Vehicles—Balls 

are practically perfec 

We use the only material from which a perfect and durable Ball can be made—the best steel that 

money will buy—and all the Balis we make of a given size are exactly alike, perfectly round and 
smooth and highly polished. 

If you will tell us what you need, we shall be glad to furnish some figures that ought to interest you. 





THE CLEVELAND BALL & SCREW CO. - = 446 and 448 Arcade, Cleveland, Ohio. 
OOS OOS OOO OOOS OOOO OOOS OOOO OOOS 09080808 OOOOSS 08888888888 
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ELMORE 


LIGHT MOTOR-CARRIAGE 
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BUILT FOR BUSINESS tut ut utut tut ut ey 





REQUIRES NO ATTENTION #%.%.% me 





WILL GO WHEN YOU WANT IT TO Km 
AN IDEAL CITY RUNABOUT #%# WV, 








ELMORE MBG. CO.....Clyde, Ohio | © 
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